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It i > - * «&■ tff 4ft it # » - #«4t£il-Sfc#;Jta. • ft & 
#> *fe 4 ^ ft W It 4 > **W*it#iL*t*|t*4LM • * * 

9! it £ m & & ^*m*****tt**##iifc^#'»±*i* 

i^ttl^a^^ ' *-**T&ltfiifc*tfl*it#4Ltt 

& X # & & to & ft ^ fc4& + & ft W & JBL to'lk & — & & 

i^(-)^f£^^ffil^:$ 2B ffi 

2 0 ft # & ft 
2 1 as «fl |t £ 
2 1 1 jfc & 

A -> &>C# B £$i-g- (# B ^^^- : Digital light processing projection system and 
projection method thereof) 

A digital light processing projection system 
is disclosed. The projection system includes an 
illuminating device, an optical path switching 
element, a projecting device and a prism 
combination disposed there-be tween. In the 
present invention, a light output from the 
illuminating device passes through the prism 
combination directly without any reflection and 
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212 & * 

21 3 & *f ^ 

214 t * it ft 

21 5 £ & it ft 
2 2 ft ft fe 

221 ^222 - 22 3 ft ft 
2221 » 2222 # © 

22 4 * 22 5 £ H & M 
2 2 6 & ijfc if t 

2 3 & 3& & & ft ft- 

2 4 *t # H X 

241 s ft m 

242 & H 
2 5 # # 

26 ^ 2 8 a ^ 2 9 ^ t 

" &X& a fii$3i- '■ Digital light processing projection system and 

projection method thereof) 

then arrives at the optical path switching 
element. Meanwhile, the reflected light from the 
optical path switching element in a first state is 
totally internal reflected from an interface 
common to a prism and the air space next to the 
prism and then enters the projecting device, and 
the reflected light from the optical path 
switching element in a second state is totally 
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■X - %;3L&*f\h$$r '■ Digital light processing projection system and 

projection method thereof) 

internal reflected from an interface common to the 
prism neighboring with the optical path switching 
element and the air space next to the prism. 
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i > ®WiSLW (1) ' \ 

^♦Wi**!!*' % 8b &. £ *fc ^ & . 
***.M^-«*fc.^^^3£(digital light 
processing ; DLP) & M % *fL Bl % & M 3" * ° 

t t ^ 4 S ft t I: f i i ^ 51 I 1 9 8 7 M 4& # & 

ft #f ' ifc - ft W t m $L ffl 6<I & * 7L #■ ^ & <fc « & 7t # 

(Digital Micromirror Device ; DM D ) • it -fit & & a ^ 

f^f^^&^i-f^JlW^^fHI • f 4L • it # iSL jfr 

$k ol m. & ft # _t # m. * & >* *p*«A6<iJttt!rf:«^ijL*r 
£■ > # itj & • *ittofcA3£*fcf£fcttjfc^--*&B* » it # 

*t >h %l K it m & M $. & K 

ft £ _L ' fl&*tttt**att«3jittl|^-ii|S8$ . it # «. 

i« & t a m- & m b. m. & & & & & m ^ & & ^ & & & ^ & m 

& % % Dt4^l!J|' : i g * * ^ # 3 * * # & & i& 
«¥J*.4ll**&/fc^3tt>^#fc*17 • # it ^ ^ & *& l 2 • & 
£P £■ & # (total internal reflection ;TIR) ik & M 
i*t<t«t«;7t#13JLfi<i«fc'h«feH(*.«*) ' # * *i £ «• * 

±. • 4i «■ ids ' #*t'fitifc^S*t^^^lO^«Mitj||i^ ' it -fit 




* 7 I 



i - (2) 
ft 4fc to # 1 3 

«. * it 5& ft 

# *t JK * B 
1 9 5t & ' m 
iSL jt A & & 
( contrast ) 

M t n *k » 

# & & 1 7 >£. 
12 4i & 4t ' 
12 ^ & *fc jfc 

$ & o $ ^ 
Ml 1 9 ^ it 

# # * # - 

m.m £ & & 

# ^ n *b 
& it ^ ^ & 

& © * 
& * & * » 

6 & ft 4t 
- * * ft & 

3 #j ^ *t * 



Jittft'hftJ}(4t*jiO'fr)f*^Jlt**M7«a- ' 
4tfel2&R)'4k*&#4tJ9(14tt£4* ' it m m ft 
(optical sto.p)15H*'ft4tik*M8il£.##jt**Ji 
fci£***tt***.ift^ftf**;3il4 • ^ *b - & 

* ft & 1 0. t ' fcB15tt«ttt bb 

# m *t a * ° 

«. ifc - S ^ >fSL jfc & « ft ^ ft & 1 0 fl& f ' * * 

• % - - & ^ i£. ift ft W & JE. 1 1 # * J& #J M> 3 ^ 

ft4*£fttoft#;^#l3Ji*.)fir<ft&i£iftfc#to 

* 4St Bf & T ' I, T4f ifelt7fetl8^^if it 
^ *t ^ 4* « 1 4 ' &#tol2jfcft*£*;JI14*.raia. 

£ 6*j ft* > <S !tb * «P # ^ >fa fk ' An # * ft f * 
f ^ A f - ^ ^ > & T il i'J X ^ « # JS ' b£ 
#>fcffl*l&#«#&*M8-Sias*fc5fc&19 ' & ifi 
99 ' «P ♦ * ft ^ ft ^^^IT^ >7r L Wl^ft- 
#JSfc*%£5604624fctf««*--i|*ft^«^*- 
ft its T r £ Bfr IS T *»] ffl - % — & £ It W BR W *. 

#, *i ffl i b m ° 

SIB ' H^-*fc*2«7Ffc#**U0a£^*J£ 
» ^ # M) 3 & * -ift & ^ * A?, s£ & X 1 1 # & & Ml 
& 1 7 ' # it ^ ^ & to 1 2 a ' *&4£4fctol2a*£- 
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JL » (3) f ( 

& £ $1 ft &121 ^ & ft W ± & M & & M £. ft ft 

13 1^tt'hft)l(*i«*) ' #*5t4&**ft>4JMP-^JItifel*. 
17&JN-/v*t«£*;«14ifcfl&*fcJ!ti#*16JL - 4a «■ *t ' t # 

* ft Ji ( * m tf) ♦ * 4t * UL17 £ M > ft. * & 1fc ft Ml 2a 
&£*Lffll$122^^*rt#^&4fifij«lfc*fc*£ft« 

14 60 & ' jt *J ffl « ft IK * ffl (optical stop) 15 $F <6 4t 

*t # ft * 1 4 • 

& ft ' jfc - ft -ft. b» & T b# • £p^<fll#&&18a60& 
j^ifc^Ll9a^-r)Sfe^ife/v^^ftJil4 » Hifcjftft*&12a*4Sfc 
f£ft#14^fflto^«#-£ffi**#*«;fa>^**htt*ffl ' 
ft ft # $ ft 60 # & <fr A ids, PI- fa SA Bl t$- Sft. & ft 60 85. m ft 
4&*&ibft>XT ' itb - «fc ^ ffi & # ft 1 0 a 60 & & f 

# tb & m ± m % % ° 

a . 4sl # a/j n. £ts - 3£ it to & A. 38 & f£ % ft - ^ ^ f II 
ft * A 60 'It 21 T ' * Sfc * at 4 # I ft 60 & ft & & 

15 & *t I ft 60 # & ° : 

=. * [ # 1*3 S ] 

* * B £ # ^^^S^ifc-fitifcJtS f£ I ft 60 W « ft A 

S ft ft 4 • 

& % m z- s 60 ^ ' ft ^ - it *t -fit & >4 *t f * $ ft it 
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TfJitttJfe**»*7*/t#^-«7fcljl'^JN-Eltt^*fete ' «L t£ & 

fcat^-sutfcifc^t******* ; a * - * — * * t *j it t* 

* afl * # T H & ft ■ % - A 4fc ^ t * » 

^ — - * *fc £ # *Sfc # % & # M tb Sl A m : $ =. - *S i* & 

* [ 5T ^ ^ ] 

tf #- Jl Bi 2A A 'ffl 2B > ^flhW *J*-*t4fcfc*. 
Stf l.^20i^^^-Ma^f 121 * - & & Jfe2 2 - - * 
& to & it ftlZ 8l - & % It ^24 • & & fc.2 2 X ^ a £ It £ 
21 - & *& .tfl&7t#23A&^£SL244^ra • a T % i£ - «. B £ 

*. ty\ i!S^ill21 fi,it-*»211 - - * * 

212 - - 7fct$-#(light : guide)213 > - t t tt(relay 
lens)214 A - * & * ^215 • **211 > ^^-212^^^^ 

2 1 3 & s& s. m ^ *r & s*. 2 1 1 m & a 

213X4ftiS t *&#214Afcifcifc#;215&.ife^&«;te 

2 2 - £ *b ' *«*.*J^/t#23.L^**«.ifc«t'Mfe^ ( « 
) •#fc*21im#iBtt*&^#;fc^^**,#23i$. 
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2- - fcWiSLW (6) '( 

it * « » # ' «.#«**T<t*ik«t'h 
#*ja*iq#fc&&4tii&ifc£pI*Mi*tfl*tt3#JI& • 

3 - # © ' 4^ 3fe ^ 4fc to 2 2 & ^ J= 1@ 4t m.2 2 1 - 

222 2 23 • lt«t2 21iLft*2 224LW#**-itaE«.*.^ 

224 ■ fl&a*222^tt<fe2 234LW*#**-atftH*.* 

225 » SH^>f224^225^L#^- s rm^^i * afc tfl * *t # 
23 & & 2 8 ^^222^ £ IL & Jf 22 4 ^ ® 22 2 1 _t J. 4. ft 
^P^^^f > & * 1* & # i ifc&tfl*7t#23tffcMl28a£.*fc 
«;2 22^ffi<l*^2254L^*2222Ji^^rt«P^-RJH- • *t 
*h ' *1T*#J^4fcfc2 22^fllBJt1fc#*«.»lfc'frt226 • ffl 
J* * jf& ^222 ft £P ift 4t ft «P 5. 4t #J & Ml2 9 ifc ° 

^ ^ f 4 t ' *aj&^Jfc*21#fcMi26£.ifc^*fclft 
&l2 2 '4l - fJii*^-fej^7t#234LTW ' 3£^-k^3&&L2 2tJ. 
4. ft £P 4r & # ° *¥• f X. - & Ml2 6 #, te#A#i&i&*£l& 
221 * £&&#224,&^&222ifi3£]i£;fcs&ta4fc^#23 . «, 

ilb ft f ' **3fc#J fe22*S*°& #r t JK *. i , B £ *ft & 

1 2 it * m3 ° 

£ ?b . * f #J «: £2 It % 2 4 & - *t f£ «t *R 2 4 1 A 

-&ffl242 • & m m. m24 \ & & & -ft & & M & & & ft ft 

23XSiift^ftfe2 24L?fc*jiJiWifc*jL*t^^**-2 5-h • ft & 
ffi 2 4 2 #, ffl *■ ia ffi # # & Ml # ^ 4St & SJi 2 4 1 • 

& £ ' E^f ^^]^^^ife42t^ * #2 0 ft 4ft 
^ ft f ' * ifc & * H ( * * « 3, ) &■ a* & ( * of « £ ) ^ 




3. * &WiSLW (7) ' ( 

3- m #. %l w ° 

' * JL ■ 2A > K^f I2U 
*fr ib ^ jfc *26 ♦ A & # i* Sft Ifc #221 > £ It & ^ 2 24 & 
#2 2 2 ffij fj it & s£- & 7t # 2 3 Ji • 4l & • *^*7*7b#23 
_L * * * £ <fr & ^ M & &2G £L M g. & &222 

&£H&>#224 ^#€r2221_t • JLft4l-&4i&*28£.<ff.i& 
2221-hiftrt^^>R4tftii.ift^#223 ' iftfl&jL***H&'# 
^241#^JL^^5.>#^25_L • 

*BtH(*B«-«^)^* ' ft # Jl ffl 2B > ,«lWltl2U 
#T ifc & &26 4fc & # JL & 4fe # it ift ^ #221 > £.%l&M224 
&. %L H;222 ft m it & 2& -te7 & it #23 _t • 8s ft • ifc & & 
**7G#23Jt6«im*#tf ( *. II 7F ) 6*7 « £ * #: « & ' ft # 
^<tifeML26^^J.!Sf#^it^*#/t#23^^#222^S 
H & ^ 22 5 4i # © 2 222 _h » JL ft 4* & 4t & &28a hSe. * * 2 222 
^2221^fa1^i^^^p^^4t 0 & ^ ' ii#^^#222t^^ 
^ff^^^>S.4t^^^29^A^#222^gIt5:S:^^,^.«j^^ 
f 2 2 6 «. 4fc ' #ft4£tt&4tajfc*ta**7t#23ttifc*Jl28aA 
&*H&ifcMl^*'ifc^*H&#fli241 0 

# f t §f, I: . $ ^ f t ' *^^LBfH(^Bf^ 

5?0 T ' ^ # ^ &^t^^^#234i;fe^28aT&^#:^£M& 
»lt*244L*t»#:*241 • H*t*fc#4fcJK241*T« 
ft22 + «*t223 • » f 4l . fc#&22*.*fc#2 23**fc## 

tt #■ £ SI 3A A SI 3B • * % W - % - * «fe *J it to * £ 
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2->&WtfLW (8) ( 
3£*t****t3 0±*fi.^-«l¥iit*31 - - ft 31 3 2 > - * 
*J * it #33 A - *fc 4$ it X34 o ft 41; H32 A £ ^ as a^ £ £ 
31 - *aS.-feJ*7t#33A*t^|tJL34^.W • £ ft > 3& fe7 & 
7t #33 Ji * * «. *t ft * 4fc >H ( ffi ) • it # ft * «; >i « 
A -ft T Ifl & # • $L 4f *. g as b£ j£ f.31 #J & &36 # * ft 

il-ta^f ^^*t3 04L^-IBit# • ' 

* f 1 4^ ag |t 1 3 1 & ^ *f - jfc 3*3 1 1 * - « * 

312 - - & ^ ^3 13 - -t«li&&314il-fc;fcil&3 15 • & 
j*3 1 1 - **312Ajfc**313WKJLIIIIA^^ft*ifc311*fr 
tth-^^^it^^^^313 > t ltt3141^^i| 

^315 it ^ ft H fc.3 2 • 

3 - 3" ® ' * ^ ft & &3 2 & ^ X 48 ft &3 2 1 - 

322 A3 2 3 • ft4fc321Aft&3224Ltf 

324 ' flijft#322#*ft&3 23^ 

325 • ^H^^324^325^t5:£^rm^^i & tg # 
3 3 <Mj &*Jl38£ft4fc322jl* £ H^>f2244L^©3221 _L £ £ f*3 
*P£-&*f#.*X4t i fc?l-^*7t#336<j**38a£.ft4l323 
l%^a^^225^^®3 : 231JL>ti^^^>S>^ ° *b *h • 
1t^,^J4Lft4fe3234L^BIil«t^r*,^..'!t^^326 • J3 « # ft 

H323 rt^ifeert^^&Jlt^ifc &39 «L >& • 

^ ^ f * f?«j t ' J&W*t*31/tf*frdStt&**.36<&ife^ft 
H 3 2 & - £]i£&3g.ta&/t#334Lifr ' ji ^ ♦ <& ft H 3 2 
t £ ± & # 0 t ^ ' & & & & & & & tit 




i » ^rmtstm (9) 

321 - £H&;i 3 24 > &m.32 2 - S a & $ 3 2 5 A 4; 3 2 3 • 
ffij f 'J it & & ¥k ft Vr 3 3 • *t ifcb *n f ' * * frj i ^ ^ <a 3 2 

fc**j*7t#13Jitt3fc#;lal2il.;Fls] - 

■f» ft . * & *j 4l *t » It *34 fi, 4§ - *fc » « 31341 A 
- & S 3 4 2 • &^^i£341##&ifti£>Sl4ti§) * & to & tc # 

_t > ffii * S 3 4 2 /8 #. IS * 'J it a. 4k M % ft 3 0 m £ & & 0 
& * ' It ^ f «fe ^'J 4l It ^ 4 S ^ ^ & ft 3 0 #j & ^ 2r 

# ffij T ' £ rft <fc ^ & * m ( * * « & ) A at & ( & af & ^ ) ft 
2r ft m • 

' # #- JL IB 3 A • .^a^f f3U 
*&dJ^.5fc<jl36'#-i:^^^iiift^«:3 21 * ^ H ^ ^ 3 24 > m. 
^322 * £ H & * 3 25 A & 4£323 fln I'J it & <fc «. Iff; tc #33 
Ji « it - it^^t 7t#33 Ji&d ( * A ) <#- ^ a. M 

j^36&#5.fc«;322*£*.**3244L**3221.L - J£ «. 

# & «■ & .&38 & & ©322 1 _h BL ft & X •& '*t ^ Iff; *H341 # 
*\k. 3- M M- -^-3 5 _L 

-fctfJSC&BfraiiJOar® ' tfr # jt ffl 3 B • ,»?^f 13U 
*frl&4L**3 64&jR*JL*4fc#i*iaft4fc3 21 * £ H & ^1 
324 > ^^32 2 - S«L*.^325Ajft«fc323i«jf'J5t*«8.^*7t 

# 3 3 _L • $ fln ' it^*4^iit433J:6(lftii«^tttS 
& > # & «■ & i&38a BL M S. % # & to ft #3 3 i ft 
!£323 & 2 & A ^ 2 2 5 i * S 323 1 _L - 3£ -fit 4f # & &3 8a 
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s. - (io) 

*«*3 23rt«P^»frt*P^&4t6«i**39)»Ajft«:323^ ® 
t& £ #j & °& ^> f 3 2 6 & • *o itb - ' «. «T ^ 1$ & # | 
^c, to & it #33 # & &38a * * ife ft ft HI341 • 

# f» «, B £ A ' ^if t ' *^4fcBfrJS(#ifr* 

5O T ' & <t S **&--feJ&7t#33^&tfl38a'sr£^%fc#.<fc# 
& It X34 4l ft M ft 3C341 • I A ft ^ ft 3(341 «T a !f # S « 
te3 2 + tt**;322 • * t i ' tit & fa.22 *l tit. OL32 2 A &. & 0. 

m3 4\ 3i & & & m m ^ ° 

& ^ % w % - ^ in %l % ~ ^ fa &\ * ' & ^ & w $L %L 

21 ^31 m A 4i &26 A36 -fe of & T # *fc 28- tfl 4* #23 
1331^t>i & »£*ltfe22A32 t 6* X - ^fe«;222A323 

t * if ft £P & # ' a *b ft # & & t #j ft ft it * -fr 

& &tfl&7t#23il33JL6<jft# ffi M & #J * & * 
# tft * * • it * ' *■ * B 3 «. *'J « **L'fc4htf226&326*.*» 
j-x 'i ^ ± it t ^ Ff^ 1 1 t ^ ir ^ ^ ^ W ^ ^ t ' a 

i* ft # & & 4i ft ft m <b * £ & ft &&&&&& ^ ° 

itb - #. • ft fM£ # *f tb g & *T & * 0 
jSa • -fit # t & T « «f ° £ * ' ^ % -=- * ^ * 

*'J t * * «a - 

jfc ^ ' * ^ «* ft t & Hk m m & ml ♦ «■ * *t at a m m • 

B itb * 1 K £ nfe. K * * # it * Jt T W A # * * *P *T ' *n 
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3->®W1$LW (11) ^Qt* 

' £*#3*4b£fi*tt*6&Jl*|-fcb*fc*ttfc# • 
4$ -L ' ^ # ^ # & Ji i£ f 1 #J $g 4b 

* £. itb flE Jj, iH 7F *t ^ # Mb BL -i± ' >tf Bp ' * J» * 

#a^*f##^i£ffl^_^ ' Ji i| ^ H 4l t & ife 4 S t f 

&& l A$rtst&*&#}&ib&. it m jbl& sl m ^ % & #- *n ^ » 
3t • m lit >.^f t# *i $& s m ^ « ^ £ o 




i > C H * ffi * «. W ] 

B 1 A - * * B ' II - I ^ t t ^ t it 4 S t i 

& » 

B 1 B i% - ^ & fl ' Hi * £ - f ^ #r ^ *t -fit & 4 s 
# & & ; 

fl 2A ft - 5F * fl ' m yr> 4£ a £ - * - t M *- $k ft. & 

B 2 B ft - t fl ' SI ^ * # afl - * - * *I ^ & iSL & 

m 3 a ft - 7F * fl ' ii ^ # a ^ - * — * «fe w ^ * 

fl 3B ft - * fl ' II 7F *. # - 9 — * * W it to & 

4 g t f A * ^ lit ^ ^ T W t B ^ ^ ° 



it j± % a ^ B ^ 

10 * 1 0 a - 2 0 ^30 at'tfc&j£«*fcS£fc*fc. 
1 1 a?, H * 

1 2 ♦ 1 2 a - 2 2 - 3 2 & & *§. 
13 - 2 3 - 3 3 & -few * to # 
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